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CASE REPORT

Trocar‑site hernia following laparoscopic 
salpingo‑oophorectomy in a middle‑aged 
Japanese woman: an initial case report 
after 40 years of experience at a single center 
and a brief literature review
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Toshimitsu Maemura1, Toshifumi Takahashi2 and Mineto Morita1 

Abstract 

Background:  In gynecology, the number of laparoscopic surgeries performed has increased annually because lapa-
roscopic surgery presents a greater number of advantages from a cosmetic perspective and allows for a less invasive 
approach than laparotomy. Trocar site hernia (TSH) is a unique complication that causes severe small bowel obstruc-
tion and requires emergency surgery. Its use has mainly been reported with respect to gastrointestinal laparoscopy, 
such as for cholecystectomy. Contrastingly, there have been few reports on gynecologic laparoscopy because com-
mon laparoscopic surgeries, such as laparoscopic salpingo-oophorectomy, are considered low risk due to shorter 
operative times. In this study, we report on a case of a woman who developed a TSH 5 days postoperatively following 
a minimally invasive laparoscopic surgery that was completed in 34 min.

Case presentation:  A 41-year-old woman who had undergone laparoscopic salpingo-oophorectomy 5 days 
previously presented with the following features of intestinal obstruction: persistent abdominal pain, vomiting, and 
inability to pass stool or flatus. A computed tomography scan of her abdomen demonstrated a collapsed small bowel 
loop that was protruding through the lateral 12-mm port. Emergency surgery confirmed the diagnosis of TSH. The 
herniated bowel loop was gently replaced onto the pelvic floor and the patient did not require bowel resection. After 
the surgical procedure, the fascial defect at the lateral port site was closed using 2-0 Vicryl sutures. On the tenth post-
operative day, the patient was discharged with no symptom recurrence.

Conclusions:  The TSH initially presented following laparoscopic salpingo-oophorectomy; however, the patient did 
not have common risk factors such as obesity, older age, wound infection, diabetes, and prolonged operative time. 
There was a possibility that the TSH was caused by excessive manipulation during the tissue removal through the 
lateral 12-mm port. Thereafter, the peritoneum around the lateral 12-mm port was closed to prevent the hernia, 
although a consensus around the approach to closure of the port site fascia had not yet been reached. This case 

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  kuniakiota@gmail.com
1 Department of Obstetrics and Gynecology, Toho University, 6‑11‑1 
Omori‑Nishi, Ota‑ku, Tokyo 143‑8751, Japan
Full list of author information is available at the end of the article

http://orcid.org/0000-0003-3984-975X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-021-01528-6&domain=pdf


Page 2 of 7Ota et al. BMC Women’s Health            (2022) 22:8 

Background
In recent years, laparoscopic surgery has become increas-
ingly common. It has several advantages when compared 
to laparotomy, such as faster recovery times, shorter hos-
pital stays, less tissue damage, less bleeding, less pain, 
and no large incisions. As women typically prefer the 
cosmetic and non-invasive advantages of laparoscopic 
surgery, the number of gynecologic laparoscopic sur-
geries that have been performed in Japan has increased 
annually [1]. The advantages of laparoscopic surgery are 
well established; however, it carries its own unique risks 
and complications, such as the development of a trocar 
site hernia (TSH). Studies have described incidents of 
TSH, which can cause severe small bowel obstruction 
and require emergency surgery as treatment, in cases 
that followed laparoscopic digestive surgery. Based on 
the largest available studies, estimates of the incidence of 
laparoscopic TSH across all surgical subspecialties range 
from 0.2 to 1.3% [2–5].

Despite the fact that TSH was first reported by Fear 
et  al., who were gynecologists, in 1968 [6], reports on 
cases of TSH following gynecologic laparoscopic sur-
gery have been sparse. There are few reports of TSH after 
ovarian tumor surgery as most patients are young and 
the surgeries involve short operative times and a small 
number of surgical ports [5, 7, 8]. However, several risk 
factors for the development of TSH have been proposed, 
such as older age, diabetes mellitus, prolonged opera-
tive times, incision site enlargement, and multiple tro-
car insertions [9, 10]. In the 40 years of experience at our 
single center, this was the first case of TSH that occurred 
5 days after laparoscopic adnexal surgery, which was not 
previously identified as a risk factor for TSH. This study 
was reported in accordance with the CARE guidelines.

Case presentation
The patient was a 41-year-old, nulliparous woman 
with a body mass index (BMI) of 21.4  kg/m2. She had 
no known medical history and no history of abdomi-
nal surgery. A left-sided, multilocular ovarian cyst that 
measured 10 cm in diameter was detected on transvag-
inal ultrasonography, and the patient’s cancer antigen 
125 was 13.6 U/ml. Pelvic magnetic resonance imag-
ing revealed a high-signal, left adnexal mass that meas-
ured 10  cm in diameter on the T2-weighted images 
(Fig. 1). Preoperatively, the patient was diagnosed with 
a mucinous left ovarian tumor and a laparoscopic left 

salpingo-oophorectomy under general anesthesia was 
scheduled. The Veress needle technique was used, and 
a 10-mm umbilical port was introduced using a 10-mm 
bladed trocar (Karl Storz SE & Co. KG, Tuttlingen, 
Germany). The patient’s abdomen was insufflated with 
carbon dioxide (CO2) to a pressure of 10  mmHg. The 
following three accessory port techniques were used: 
two 5-mm bladed trocars (Karl Storz SE & Co. KG, Tut-
tlingen, Germany) were inserted into the patient’s lum-
bar region bilaterally and the third port was inserted 
into the lower abdominal quadrant, lateral to the right 
inferior epigastric artery using a 10-mm bladeless tro-
car (VersaOne™ Bladeless Optical Trocar: Medtronic, 
Minneapolis, MN, United States of America [USA]; 
Fig.  2 shows the port placements). All of the ports 
were successfully inserted on the first attempt, with 
one trocar pass for each port. None of the port sites 
were stretched during the procedure. During the lapa-
roscopic surgery, a left ovarian cyst was detected with 
no adhesions to the abdominal cavity (Fig. 3a). The left 
adnexa, including the ovarian cyst, was excised using 
an ultrasonic scalpel (Harmonic Scalpel; Ethicon Endo-
Surgery, Cincinnati, OH, USA) and retrieved using an 
endobag (Endopouch Retriever; Ethicon Endo-Surgery, 
Cincinnati, OH, USA) through the right lateral 12-mm 

demonstrated that significant attention should be paid to the possibility of patients developing TSH. This will ensure 
the prevention of severe problems through early detection and treatment.

Keywords:  Trocar site hernia, Laparoscopy, Salpingo-oophorectomy, Minimally invasive surgery

Fig. 1  Axial T2-weighted magnetic resonance image of the 
adnexal mass with multiple cystic cavities in the left adnexal region 
(arrow). The mass was identified as adjacent to the uterus with the 
endometrium (arrowhead)
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port (Fig. 3b–d). The excision caused no further elonga-
tion of the wound. After the procedure was completed, 
the peritoneum was closed and coagulated using bipo-
lar forceps to ensure adequate peritoneal closure under 
direct vision (Fig. 3e). The umbilical port was removed 
after complete evacuation of the CO2. The skin over the 
umbilical and lateral ports was closed using interrupted 
sutures and 4–0 polydioxanone (PDS). The operative 
time was 34 min and there was minimal blood loss. The 
immediate postoperative course was uneventful, and 
the patient was discharged on the third postoperative 
day.

On the fifth postoperative day, she presented to the 
emergency department with the following symptoms 
of intestinal obstruction: persistent abdominal pain, 
vomiting, and inability to pass stool or flatus. Her gen-
eral condition was average, and she was conscious. Tak-
ing the patient’s complaints into account, we performed 
an abdominal X-ray on the suspicion that the patient 
had developed ileus (Fig.  4a). An abdominal computed 
tomography scan was performed after the appearance 
of air-fluid levels on the scan, and a herniated loop of 
small bowel was detected under the skin from a defect 
that was created by the right lateral 12-mm trocar entry 
site (Fig. 4b). The patient exhibited symptoms of intesti-
nal obstruction and was subsequently diagnosed with a 
strangulated hernia.

The general surgical and gynecological teams collabo-
rated to perform the operation. The previous right lat-
eral incision was reopened using blunt dissection, and 
the surgeons discovered that the small bowel loop had 
herniated directly through the right lateral port (Fig. 5). 
The right lateral port site was enlarged to 5  cm exter-
nally. A finger was used to gently reduce the herniated 
bowel through the fascial defect, while downward pres-
sure was applied from the skin incision on the right 
side. The herniated bowel loop appeared dusky follow-
ing the reduction; however, it was still well perfused and 
viable after irrigation with warm saline and observation 
for 20  min. The rest of the bowel and pelvis appeared 
normal. As the herniated loop was not necrotic, bowel 
resection was deemed unnecessary. The fascial port 
sites were closed using 2-0 polyglactin (Vicryl) for the 

10mm Camera port

12mm Assistant's port 
(Hernia site)

5mm 
Accessory port

5mm 
Accessory port

Fig. 2  Trocar placement for laparoscopy

Fig. 3  Laparoscopic view. a An oversized ovarian cyst was identified in the pelvic cavity. b, c Salpingo-oophorectomy was performed and the 
mass was retrieved in an endobag. d The excised tissue was extracted through the 12-mm trocar port. e After removal of the 12-mm port, the 
peritoneum was coagulated using bipolar forceps to ensure adequate peritoneal closure
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sheath and 3-0 polyglactin for the skin. The total opera-
tive time was 1  h and 23  min with minimal bleeding. 
The patient recovered well postoperatively. Her initial 
symptoms resolved, and she was discharged 10  days 
postoperatively with normal bowel function.

Discussion and conclusions
This was our first experience with TSH following lapa-
roscopic salpingo-oophorectomy, although we have per-
formed approximately 10,436 laparoscopic surgeries in 
40 years, including approximately 4,933 adnexal surgeries 
since 1981 (Fig. 6). In 1994, the American Association of 
Gynecologic Laparoscopists published a large-scale study 
of 4,385,000 patients that determined that the incidence 
of TSH was 0.021% [11]. Thus, TSH is a rare postopera-
tive complication of gynecologic laparoscopic surgery. 
Although our patient was able to undergo minimally 
invasive hernia repair through extension of the 12-mm 
port incision following the TSH, which is a rare event, 
life-threatening complications such as bowel obstruction 
and strangulation can cause significant morbidity and 
mortality if not addressed promptly [12].

The risk of TSH increases relative to specific patient 
factors, such as obesity, older age, wound infection, dia-
betes, and smoking, and surgery-related factors, such 
as the operative time, excessive trocar insertion port 
manipulation, port diameter, insertion site, and incom-
plete suturing of the fascia and peritoneum [13–16]. A 
previous systematic review recommended closure of all 
fascial defects > 10  mm and closure of defects > 5  mm 
when the ports were subjected to excessive manipula-
tion [12]. Contrastingly, one study reported a 0% TSH 
incidence rate with 5-mm and 10-mm port sites after 
4.94 years of follow-up [17]. Another study demonstrated 

(a)

(b)

Fig. 4  a The abdominal X-ray demonstrated multiple air-fluid levels, suggesting small bowel obstruction. b The abdominal contrast enhanced 
computed tomography scan of the small bowel loops above the fascia in the patient with herniation through a 12-mm left lateral trocar site (arrow)

Fig. 5  Exploratory laparotomy revealed that a segment 
of congested small-bowel loop had herniated through the right 
lateral trocar site
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a 0% TSH incidence rate with 10-mm ports, suggest-
ing that fascial closure was unnecessary [18]. In a recent 
review, Guiterrez et al. concluded that there was no dif-
ference in TSH rates if the fascia was left open or closed 
with ports < 5 mm or > 10 mm [19]. In contrast, the trocar 
location may be a risk factor for TSH. Due to the inher-
ent anatomical weakness of the paraumbilical region, 
off-midline trocars had lower TSH incidence rates than 
midline trocars [4, 19]. In addition, even without fas-
cial closure, non-bladed trocars were associated with 
decreased bowel obstruction and hernia formation [20, 
21]. Guiterrez et al. also established that the use of non-
bladed trocars, similar to those used in our method, 
was associated with lower TSH rates when compared to 
bladed trocars. Based on the aforementioned evidence, 
we used non-bladed trocars with a 12-mm port in an off-
midline location to prevent TSH.

Female sex tended to be associated with a raised TSH 
incidence [3, 22, 23]. In particular, older women may be 
predisposed to TSH due to weaker fascia and a less mus-
cular abdominal wall compared to older men [24]. Fur-
thermore, a high BMI may also be a risk factor for TSH 
due to increased intra-abdominal pressure [25] and the 
difficulties around achieving full-thickness closure [26]. 
In this case, none of the aforementioned risk factors 
were identified, as the patient had a low BMI and was a 
middle-aged woman. As previously discussed, although 
fascial closure had not been performed in the preceding 
40 years, in this case, we could not preoperatively predict 
the TSH occurrence and, fortunately, the TSH could be 
diagnosed quickly.

A recent, large, retrospective study reported that the 
total rate of postoperative TSH among gynecologic lap-
aroscopy procedures in the last 20  years was approxi-
mately 0.016% (9/55,244) [7]. The study established that 
the TSH rate was 4/31,778 (0.013%) in laparoscopic sal-
pingo-oophorectomy. This finding was similar to that of 
our study. However, three of the four cases placed the 
trocar in the midline, and two of the four cases involved 
single-incision laparoscopic surgery (SILS). SILS is a 
known risk factor for TSH [27, 28] because the ports are 
introduced through a single 2–4 cm incision that is usu-
ally in the umbilicus [29]. Only one of the four patients 
who presented with TSH had off-midline trocar place-
ment, as in our case; however, the patient was 79  years 
old, which was a risk factor for TSH. Considering all of 
this information, the exact cause of the TSH in our case 
remains unknown because the trocar was not placed in 
the midline, SILS was not performed, and the patient was 
not an older adult. However, there was still the possibil-
ity that excessive manipulation, such as stretching of the 
port site when removing the specimen, resulted in the 
TSH.

We have previously reported that the surgical speci-
men could be removed via transvaginal route instead of 
extraction from the trocar site since the adenomyotic 
tissue can be too tough to extract using the morcellator 
from the 12  mm trocar [30, 31]. In addition, some sur-
geons also opted for vaginal extraction due to improved 
cosmetic outcomes in some gynecologic laparoscopic 
surgeries [32–34]. Recently, Huang et  al. proposed 
devised shape incision, such as Y-shape, to extract the 
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specimen using an animal model. This technique could 
reduce the length of incision and using this technique 
clinically could minimize complications associated with 
auxiliary incision, such as TSH [35]. All the above points 
make a strong argument for using vaginal extraction 
route in patients with risk for TSH.

Several surgeons have introduced a method of fascial 
closure that uses a new device and technique to prevent 
TSH [14, 21, 36]. Although immediate postoperative pain 
has been prevented with the use of local anesthetics, such 
as bupivacaine, at port sites during surgery, postoperative 
abdominal pain still occurred at the fascial closure site 
due to the fascial edge bridging, excessive fascial tension, 
and potential nerve entrapment [37]. Therefore, we were 
hesitant to suture the fascia and only sutured the perito-
neum with 2-0 PDS under direct vision while maintain-
ing a pneumoperitoneum (Fig.  7a, b; Additional file  1: 
Movie). The procedure was performed in this manner 
because studies have found that TSH can develop below 
the fascia; therefore, peritoneal closure is more important 
than fascial closure [14]. To date, this method has been 
used in approximately 50 patients with no complications 
or recurrence. Further cases should be documented, and 
these patients should be followed up to determine the 
long-term prognosis after using this surgical technique.

In conclusion, we understand that TSH is a relatively 
uncommon complication of gynecologic laparoscopy. In 
40 years of experience, despite improved equipment and 
more skilled gynecologists, this was our first encounter 
with TSH. Greater attention should be paid to the pos-
sibility of TSH to ensure the prevention severe problems 
through early detection and treatment.

Abbreviations
TSH: Trocar site hernia; BMI: Body mass index; CO2: Carbon dioxide; SILS: 
Single-incision laparoscopic surgery; USA: United States of America.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12905-​021-​01528-6.

Additional file 1: Movie.

Acknowledgements
The authors wish to acknowledge Dr Satoru Kagami, Department of Gastro-
enterological Surgery, Toho University, and Dr Yoshiko Honda, Department of 
General Medicine and Emergency, Toho University, for their help in surgical 
repairing TSH of this case.

Authors’ contributions
Conceptualization, M.K. and K.O.; data collection, M.K., T.M.1(Takafumi Mukai) 
and K.N.; writing—original draft preparation, M.K. and K.O.; writing—review 
and editing, Y.K., T.M.2 (Toshimitsu Maemura), T.T. and M.M. All authors have 
read and agreed to the published version of the manuscript.

Funding
None.

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author, KO, upon reasonable request.

Declarations

Ethics approval and consent to participate
The study was conducted according to the guidelines of the Declaration of 
Helsinki. Ethical review and approval were waived for this report due to case 
report.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and accompanying images.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Obstetrics and Gynecology, Toho University, 6‑11‑1 
Omori‑Nishi, Ota‑ku, Tokyo 143‑8751, Japan. 2 Fukushima Medical Center 
for Children and Women, Fukushima Medical University, 1 Hikarigaoka, 
Fukushima‑shi, Fukushima 960‑1295, Japan. 

Received: 22 July 2021   Accepted: 28 October 2021

Fig. 7  a, b Once the laparoscopic procedure was completed, the peritoneum was laparoscopically closed using a Z suture with 2-0 polydioxanone

https://doi.org/10.1186/s12905-021-01528-6
https://doi.org/10.1186/s12905-021-01528-6


Page 7 of 7Ota et al. BMC Women’s Health            (2022) 22:8 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

References
	1.	 Inomata M, Shiroshita H, Uchida H, Bandoh T, Akira S, Yamaguchi S, et al. 

Current status of endoscopic surgery in Japan: the 14th National Survey 
of Endoscopic Surgery by the Japan Society for Endoscopic Surgery. 
Asian J Endosc Surg. 2020;13:7–18.

	2.	 Helgstrand F, Rosenberg J, Bisgaard T. Trocar site hernia after laparoscopic 
surgery: a qualitative systematic review. Hernia. 2011;15:113–21.

	3.	 Swank HA, Mulder IM, la Chapelle CF, Reitsma JB, Lange JF, Bemelman 
WA. Systematic review of trocar-site hernia. Br J Surg. 2012;99:315–23.

	4.	 Tonouchi H, Ohmori Y, Kobayashi M, Kusunoki M. Trocar site hernia. Arch 
Surg. 2004;139:1248–56.

	5.	 Nezhat C, Nezhat F, Seidman DS, Nezhat C. Incisional hernias after opera-
tive laparoscopy. J Laparoendosc Adv Surg Tech A. 1997;7:111–5.

	6.	 Fear RE. Laparoscopy: a valuable aid in gynecologic diagnosis. Obstet 
Gynecol. 1968;31:297–309.

	7.	 Zhu YP, Liang S, Zhu L, Sun ZJ, Lang JH. Trocar-site hernia after gyneco-
logical laparoscopic surgery: a 20-year, single-center experience. Chin 
Med J (Engl). 2019;132:2677–83.

	8.	 Kadar N, Reich H, Liu CY, Manko GF, Gimpelson R. Incisional hernias 
after major laparoscopic gynecologic procedures. Am J Obstet Gynecol. 
1993;168:1493–5.

	9.	 Comajuncosas J, Hermoso J, Gris P, Jimeno J, Orbeal R, Vallverdú H, et al. 
Risk factors for umbilical trocar site incisional hernia in laparoscopic 
cholecystectomy: a prospective 3-year follow-up study. Am J Surg. 
2014;207:1–6.

	10.	 Holzinger F, Klaiber C. Trocar site hernias. A rare but potentially dangerous 
complication of laparoscopic surgery. Chirurg. 2002;73:899–904.

	11.	 Montz FJ, Holschneider CH, Munro MG. Incisional hernia following 
laparoscopy: a survey of the American Association of Gynecologic Lapa-
roscopists. Obstet Gynecol. 1994;84:881–4.

	12.	 Owens M, Barry M, Janjua AZ, Winter DC. A systematic review of 
laparoscopic port site hernias in gastrointestinal surgery. Surgeon. 
2011;9:218–24.

	13.	 Eriksen JR, Poornoroozy P, Jørgensen LN, Jacobsen B, Friis-Andersen HU, 
Rosenberg J. Pain, quality of life and recovery after laparoscopic ventral 
hernia repair. Hernia. 2009;13:13–21.

	14.	 Hagui E, Kimura M, Katada T, Nagasaki T, Nakaya S, Eguchi Y, et al. Port site 
hernia repair using the VersaOneTM Fascial Closure System: a case report. 
J Surg Case Rep. 2020;2020:rjaa552. https://​doi.​org/​10.​1093/​jscr/​rjaa5​52.

	15.	 Agaba EA, Rainville H, Ikedilo O, Vemulapali P. Incidence of port-site 
incisional hernia after single-incision laparoscopic surgery. JSLS J Soc 
Laparoendosc Surg. 2014;18:204–10.

	16.	 Bunting DM. Port-site hernia following laparoscopic cholecystectomy. 
JSLS J Soc Laparoendosc Surg. 2010;14:490–7.

	17.	 Tangjaroen S, Watanapa P. Unclosed fascial defect: Is it the risk to develop 
port-site hernia after laparoscopic cholecystectomy? J Med Assoc Thai. 
2014;97:191–4.

	18.	 Singal R, Zaman M, Mittal A, Singal S, Sandhu K, Mittal A. No need of 
fascia closure to reduce trocar site hernia rate in laparoscopic surgery: 
a prospective study of 200 non-obese patients. Gastroenterol Res. 
2016;9:70–3.

	19.	 Gutierrez M, Stuparich M, Behbehani S, Nahas S. Does closure of fascia, 
type, and location of trocar influence occurrence of port site hernias? A 
literature review. Surg Endosc. 2020;34:5250–8.

	20.	 Rosenthal RJ, Szomstein S, Kennedy CI, Zundel N. Direct visual insertion of 
primary trocar and avoidance of fascial closure with laparoscopic Roux-
en-Y gastric bypass. Surg Endosc. 2007;21:124–8.

	21.	 Johnson WH, Fecher AM, McMahon RL, Grant JP, Pryor AD. VersaStep 
trocar hernia rate in unclosed fascial defects in bariatric patients. Surg 
Endosc. 2006;20:1584–6.

	22.	 Mayol J, Garcia-Aguilar J, Ortiz-Oshiro E, De-Diego Carmona JA, Fernan-
dez-Represa JA. Risks of the minimal access approach for laparoscopic 
surgery: multivariate analysis of morbidity related to umbilical trocar 
insertion. World J Surg. 1997;21:529–33.

	23.	 Ramachandran CS. Umbilical hernial defects encountered before and 
after abdominal laparoscopic procedures. Int Surg. 1998;83:171–3.

	24.	 Uslu HY, Erkek AB, Cakmak A, Kepenekci I, Sozener U, Kocaay FA, et al. 
Trocar site hernia after laparoscopic cholecystectomy. J Laparoendosc 
Adv Surg Tech A. 2007;17:600–3.

	25.	 Hussain A, Mahmood H, Singhal T, Balakrishnan S, Nicholls J, El-Hasani S. 
Long-term study of port-site incisional hernia after laparoscopic proce-
dures. JSLS. 2009;13:346–9.

	26.	 Cottam DR, Gorecki PJ, Curvelo M, Weltman D, Angus LD, Shaftan G. Prep-
eritoneal herniation into a laparoscopic port site without a fascial defect. 
Obes Surg. 2002;12:121–3.

	27.	 Hoyuela C, Juvany M, Guillaumes S, Ardid J, Trias M, Bachero I, Martrat A. 
Long-term incisional hernia rate after single-incision laparoscopic chol-
ecystectomy is significantly higher than that after standard three-port 
laparoscopy: a cohort study. Hernia. 2019;23:1205–13.

	28.	 Moulton L, Jernigan AM, Carr C, Freeman L, Escobar PF, Michener CM. 
Single-port laparoscopy in gynecologic oncology: seven years of experi-
ence at a single institution. Am J Obstet Gynecol. 2017;217(610):e1-8.

	29.	 Salamah K, Abuzaid M, Abu-Zaid A. Single-incision laparoscopic surgery 
in gynecologic surgery: a single-institutional experience from Saudi 
Arabia. F1000Res. 2017;6:1657.

	30.	 Ota Y, Ota K, Takahashi T, Suzuki S, Sano R, Shiota M. New surgical 
technique of laparoscopic resection of adenomyosis under real-time 
intraoperative ultrasound elastography guidance: a case report. Heliyon. 
2020;6:04628.

	31.	 Ota Y, Ota K, Takahashi T, Suzuki S, Sano R, Shiota M. A suturing method 
without exposure of barbs on the wound surface using a unidirectional 
barbed monofilament absorbable suture (StratafixTM) in laparo-
scopic myomectomy: a feasibility study. Gynecol Minim Invas Ther. 
2021;10:104–8.

	32.	 Laganà AS, Garzon S, D’Alterio MN, Noventa M, Stabile G, Naem A, Ghezzi 
F. Mini-laparoscopy or single-site robotic surgery in gynecology? Let’s 
think out of the box. J Invest Surg. 2020:1–2.

	33.	 Laganà AS, Garzon S, Gisone B, Casarin J, Ghezzi F. Intraperitoneal ultra-
sound scan by culdotomy before laparoscopic ovarian resection: a novel 
approach. Minim Invas Ther Allied Technol. 2020:1–4.

	34.	 Casarin J, Laganà AS, Pinelli C, Cromi A, Ghezzi F. Minilaparoscopic single-
site bilateral salpingo-oophorectomy: a scarless prophylactic procedure. 
Minim Invas Ther Allied Technol. 2020:1–6.

	35.	 Huang Y, Yi T, He H, Li Q, Long X, Hu G, et al. Laparoscopic specimen 
extraction in vitro: preliminary experience. BMC Surg. 2021;21:305.

	36.	 Iranmanesh P, Rivera AR, Bajwa KS, Alibhai M, Snyder BE, Wilson TD, et al. 
Trocar site closure with a novel anchor-based (neoClose(®)) system versus 
standard suture closure: a prospective randomized controlled trial. Surg 
Endosc. 2020;34:1270–6.

	37.	 Shin JH, Howard FM. Abdominal wall nerve injury during laparoscopic 
gynecologic surgery: incidence, risk factors, and treatment outcomes. J 
Minim Invas Gynecol. 2012;19:448–53.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1093/jscr/rjaa552

	Trocar-site hernia following laparoscopic salpingo-oophorectomy in a middle-aged Japanese woman: an initial case report after 40 years of experience at a single center and a brief literature review
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


